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I. INTRODUCTION 

Approximately one quarter of the inelastic pp colli- 
sions at the Tevatron are diffractive interactions, in which 
a strongly-interacting color singlet quark/gluon combi- 
nation with the quantum numbers of the vacuum (the 
Pomeron, IP) is presumed to be exchanged |l|-[3- As 
no radiation is expected from such an exchange, a pseu- 
dorapidity region devoid of particles, called a rapidity 
gap 4]. is produced. Diffractive processes are classi- 
fied by the topology of the final state as single diffrac- 
tion (SD), double Pomeron exchange (DPE), and double 
diffraction dissociation. In SD, the p(p) remains intact 
escaping the collision with momentum close to that of 
the original beam momentum and separated by a rapid- 
ity gap from the products of the IP-p(p) collision, usually 
referred to as a forward gap] in DPE both the p and the 
p escape, resulting in two forward rapidity gaps; and in 
double diffraction dissociation a central gap is formed 
while both the p and p dissociate. A special case of ra- 
pidity gap events is exclusive production where a particle 
state is centrally produced, such as a dijet system or a Z 
boson. 

Diffraction has traditionally been described using 
Regge theory (see Refs. [l[-0)- In hard diffraction, such 
as jet or W production, in addition to the colorless ex- 
change there is a hard scale which allows one to ex- 
plore both the mechanism for diffraction and the partonic 
structure of the Pomeron. Whereas diffractive dijets can 
be produced via quarks or gluons, to leading order a 
diffractive W is produced via a quark in the Pomeron. 
Production by gluons is suppressed by a factor of a s , 
and can be distinguished from quark production by an 
additional associated jet, as shown in Fig. [TJ Combining 
cross section measurements of diffractive dijet production 
and diffractive W production can be used to determine 
the quark/gluon content of the Pomeron [5j. In Teva- 
tron Run L CDF measured the fraction of events with 
dijets [1-[|, W bosons @, b quarks pjj, or J/^s [ll[ 
which are produced diffractively, and found in all cases 
a fraction of approximately 1% (including both IP-p and 
P-p production) . 

In the Run I measurements, with the exception of |7|,|8( 
which used a Roman-pot spectrometer (RPS), both the 
CDF and DO collaborations used the rapidity gap sig- 
nature for identifying diffractive events and extracting 
the diffractive fraction. The interpretation of the re- 
sults obtained by this method is complicated by the is- 
sue of gap survival probability, the likelihood that a ra- 
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pidity gap produced in a diffractive interaction will not 
be filled by the products of additional parton-parton in- 
teractions in the same pp collision. In addition, there 
are experimental problems associated with the defini- 
tion of the gap size, A77, e.g., penetration of the gap 
by low transverse momentum (j>t) particles originating 
at the interaction point (IP) from the diffractively dis- 
sociated (anti)proton. To ameliorate this problem, CDF 
allowed up to two particles in the nominal gap region 
and introduced the term "gap acceptance" for the frac- 
tion of events selected by this criterion. The gap sur- 
vival and gap acceptance probabilities both require model 
dependent Monte Carlo simulations followed by a de- 
tector simulation. At y/s = 1.8 TcV, CDF observed 
a diffractive W signal with a probability 1.1 x 10~ 4 of 
being caused by a fluctuation from nondiffractive (ND) 
events and measured the fraction of diffractive W events 
to be [1.15 ± 0.51(stat.) ± 0.20(syst.)]% 0. DO stud- 
ied both diffractive W and Z production in Run I and 
found a diffractive fraction, uncorrected for gap survival, 
of (0.89±g;$)% for Ws and (l.44±g;g) % for Zs 0. 
However, the gap survival estimated by DO using Monte 
Carlo simulations was (21 ± 4)%, which would yield W 
and Z fractions approximately four times larger than 
those of CDF. An observation of an anomalously high 
diffractive W/Z production rate could be evidence for 
beyond-standard-model theories, such as that of Ref. [13| 
in which the Pomeron couples strongly to the electroweak 
sector through a pair of sextet quarks. The Run I CDF 
and DO measurements using rapidity gaps rely on model 
dependent corrections for the gap acceptance and back- 
ground, making their interpretation difficult. The analy- 
sis presented here using the RPS makes no gap require- 
ments and consequently is model-independent. 



II. DETECTOR 

The CDF II detector is a multi-purpose detector de- 
scribed in detail in Ref. [lj] . It consists of a central detec- 
tor and a forward detector system designed for diffractive 
physics studies (see Fig. |2J). 

The central detector comprises a precision tracking sys- 
tem (| 77 1 < 2), central and plug calorimeters (\rj\ < 1.1 
and 1.1 < 1 77 1 < 3.6, respectively), with electromagnetic 
followed by hadronic sections, and muon spectrometers 
outside the central calorimeters (\rj\ < 1.0). The track- 
ing system is coaxial with the beam pipe and consists of 
silicon strip detectors surrounded by the Central Outer 
Tracker (COT), a cylindrical wire drift chamber inside 
a 1.4 T solenoidal magnetic field. Proportional strip 
and wire chambers embedded inside the electromagnetic 
calorimeter provide an accurate position measurement of 
the source of electromagnetic showers. Wire chambers 
and scintillator counters outside the calorimeters make 
up the muon detectors. 

The forward detectors (see Ref. |15j) consist of the 
Cherenkov Luminosity Counters (CLC) (3.7 < \r/\ < 4.7), 




FIG. 1: Diffractive W production: (left) through quarks, and (right) through gluons. 
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FIG. 2: Plan view of the CDF II detector (not to scale); the proton beam points to the +z (positive if) direction jj]. 



which record charged particles coming from the IP and 
are used primarily for monitoring the luminosity; two 
MiniPlug calorimeters (MPCAL) covering the pseudo- 
rapidity region 3.5 < \rj\ < 5.1; beam shower counters 
(BSC) within 5.4 < \r/\ < 7.4 surrounding the beam 
pipe in several locations to detect charged particles and 
photons through conversion to e + e~ pairs in a 1 radia- 
tion length Pb plate placed in front of the first counter; 
the RPS, consisting of three Roman-pot (RP) detec- 
tors approximately 56 m from the nominal IP and 20 m 
from a string of Tevatron dipole magnets, used to de- 
tect and measure the momentum of diffracted antipro- 
tons with fractional momentum loss £ in the region of 
0-03 <£< 0.10. 

Each RPS detector consists of a trigger scintillation 
counter and clad scintillating fibers for tracking, cover- 
ing 20 mm in the x direction to measure the distance 
from the beam in the plane of the Tevatron ring, and 
20 mm in the y direction perpendicular to the plane 
of the Tevatron. The fibers in both x and y in each 
RP were arranged in two layers, spaced by 1/3 of a 
fiber width to give three times better position resolution 
than a single layer [y, Q- For RPS detector arrange- 
ment and track reconstruction details sec Appendix C in 
Ref. ja|. The resolutions in £ and t (the 4-momentum 
transferred squared) for tracks recorded in the RPS were 
<5£ = 0.001 and St = 0.07 (GeV/c) 2 . The RPS accep- 
tance is concentrated in the region of 0.03 < £ < 0.10 
and -1< t < (GeV/c) 2 , as shown in Fig. d The RPS 
was installed for use in the Tevatron Run Ic (1995-96) 
and was operated in Run II from 2002 to February 2006. 

A large fraction of events in which all three RPS trigger 
counters were hit are due to background which we refer 
to as splash events. These events are characterized by 




FIG. 3: RPS acceptance as a function of £ and t obtained 
from simulation using the transport parameters between the 
nominal interaction point and the Roman pots. 



a large signal measured in the trigger counters as well 
as hits in almost all of the fibers. One example of a 
splash process is a diffractive p which is outside the RPS 
acceptance showering in material near the RPS stations. 
Another example is beam halo induced interactions in 
nearby material. 

The kinematics of the diffractive antiproton are recon- 
structed from the track position and angle in the RPS, 
and the beam position and angle at the IP using a model 
of the Tevatron beam optics between the Roman pots 
and the IP. 



III. W/Z EVENT SELECTION 

The event selection begins by requiring a central (|?y| < 
1.1) high-pT electron or muon consistent with events 
with a W or Z decaying leptonically. The trigger- 
ing e(/j,) is required to have a reconstructed E T (p T ) > 
20 GeV (GeV/c); for Z candidates, the second lepton 
is subjected to looser identification (ID) requirements, 
and electrons are also accepted if detected in the plug 
calorimeter within 1.2 < |?/| < 2.8. Our data set with 
the forward detectors fully operational corresponds to an 
integrated luminosity of ~ 0.6 fb^ 1 for both the electron 
and muon samples. 

The W candidate selection criteria require an e or 
/i which passes tight ID requirements [16| and has 
ErJPnn) > 25 GeV (GeV/c), missing transverse en- 
ergy |17j (corrected for event vertex z-position, p T of 
muons that traverse the detector, and mismeasured 
hadronic jets) of /Et > 25 GeV, and W transverse 

mass, Mjf — \2{p l T p T — p l T ■ p !f )/c, in the region 

40 < M^ < 120 GeV/c 2 . The Z -> ee selection cri- 
teria include the same requirements on the first elec- 
tron plus a central e with looser ID requirements, per- 
taining mainly to COT track quality and allowed range 
of ratio of energies deposited in the hadronic and elec- 
tromagnetic calorimeters, or an e in the plug calorime- 
ter with E T > 25 GeV. Similarly, the Z — ► fi/i selec- 
tion criteria include the same requirements on the first 
fi plus a loose-ID \i with p T > 25 GeV/c. For both 
the Z — > ee and Z — > fi/i channels, we also require 
66 < M z < 116 GeV/c 2 . 

The events are required to have a primary interaction 
vertex within 60 cm (in z) of the nominal IP. Events with 
multiple vertices are not explicitly rejected in the event 
selection; instead, the fraction of events expected to have 
a single interaction is calculated. The number of events 
passing the W and Z candidate selection requirements is 
308 915 W -> ev, 259 465 W -> fiv, 31 197 Z -> ee, and 
15 603 Z -> nix. 

The probability P n of a beam crossing producing n 
inelastic interactions in addition to the hard interac- 
tion that produces the W/Z is obtained from Poisson 
statistics: P n — n n e~ n /nl, where n = C ■ o- lno i/ f^ ss is 
the mean number of interactions, which depends on the 
instantaneous luminosity C, the inelastic cross section 
CTind, and the effective beam crossing frequency (disre- 
garding the transition regions of empty beam bunches) of 
jcross = 17 MRz For the value f a . nel a t ^/i = 1.96 TeV 

we use 59.3 ±2.3 mb, obtained by extrapolation from the 
CDF measurements of the elastic and total cross sec- 
tions at ,/s = 1.8 TeV [H, [H]. The fraction of W and 
Z events from a single interaction is determined inde- 
pendently for each one of three datasets comprising our 
event sample, collected at different average instantaneous 
luminosities. This fraction is /i_i n t = (47.4 ± 1.3)% for 
the Aug'02-Dec'03 dataset, (25.1 ± 1.2)% for Dec'04- 
Jul'05, and (20.1 ± 1.0)% for Sept'05-Feb'06, where the 



uncertainty is based on that in a[ ne \, which is common 
in all data sets. The weighted average over all datasets 
is (Ji-int) = (25.6 ± 1.2)%. Taking into account bunch- 
to-bunch variation in luminosity, because our W/Z was 
more likely to be produced by a bunch with higher lu- 
minosity, we find that the single-interaction probabil- 
ity becomes systematically lower. A correction factor of 
0.97±0.01 is applied to (/i_i n t) to account for this effect. 



IV. DIFFRACTIVE EVENT SELECTION 

Diffractive events are first selected by requiring that all 
three of the RPS trigger counters have energy deposited 
within a specified run-dependent range. Although a min- 
imum energy is required in order to select events where 
the RPS detectors are hit, we also require a reconstructed 
RPS track. The upper bound on the energy imposed 
in order to remove background splash events is another 
important selection requirement. As splash events are 
caused by secondaries from an interaction in material 
near the RPS, rather than by a diffractive antiproton 
within the RPS acceptance, these events tend to have 
large energy deposited in the RPS trigger counters, as 
well as a large fraction of RPS tracking fibers hit. Next, 
a reconstructed RPS track is also required. In this step, 
we accept events where the £ and t reconstructed from 
the track are within the range of 0.03 < £ < 0.10 and 
\t\ < 1 (GeV/c) 2 . 

In an event with multiple pp interactions, the diffracted 
antiproton may originate from a different interaction 
than the one producing the W or Z . This overlap back- 
ground is dominated by events in which a ND W/Z is 
superimposed on an inclusive SD interaction with the p 
detected in the RPS. The main tool for removing overlap 
backgrounds is the value of £p reconstructed using the 
calorimeters, 
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where rf is the 77-value of the center of a tower and the 
sum is carried over all calorimeter towers with Et greater 
than a calorimeter-dependent threshold chosen to reject 
noise (see Ref. [la]). 

The £j al values were calibrated by comparing diffrac- 
tive dijet data, collected concurrently with the diffractive 
W/Z data, with Monte Carlo generated events. Cali- 
brated ^ al values were found to be in good agreement 
with values measured by the RPS. The resolution in ^ al 
is dominated by that of the energy measurement by MP- 
CAL, which is ~ 30% resulting in a root mean square 
deviation Alog£ = 0.1. In a diffractive Z event with 
no additional interactions, £j al sw £ RPS and should fall 
within the RPS acceptance region of 0.03 < £ < 0.10 
or —1.5 < log£ < —1.0. In an event with multiple in- 
teractions, £p al would be larger due to energy from the 



additional interaction. Therefore, we expect all diffrac- 
tive Z interactions with no additional interaction to have 
£j al < 0.10 and we can remove most of the overlap 
background with this requirement. Some events with 
£p al < 0.10 may still have multiple interactions. We use 
the distribution of £j al from the nondiffractive Z sample 
(before the requirement of a RPS track) to estimate the 
overlap background at small £} . One does not expect 
to find perfect agreement between the ND and SD dis- 
tributions at £| al > 0.1 since the SD candidates in that 
region always contain at least one other interaction, while 
a fraction of the ND events may be due to a single in- 
teraction. By normalizing the ND to the SD distribution 
in the region of —1.0 < log£ < —0.4 we obtain a rea- 
sonable estimate of the overlap background in the region 
S,p al < 0.1 within the assigned conservative uncertainty. 

Figure 0] shows the distributions of ^ al for W and Z 
candidate events with a RPS track. For Zs, the distri- 
bution for ND events is also shown, normalized to the 
distribution from events with a RPS track in the region 
of -1.0 < log 10 ^ al < -0.4. The excess of RPS events 
over ND ones for log 10 £| al < -1.0 (£| Qi < 0.10) contains 
the SD signal. In determining the fraction of Z events 
which are diffractive in Sec. IV Bl we require £,p al < 0.10 
(number of events N? <0 10 ) and subtract a background 
determined from the number of events expected in the 
normalized ND distribution with £ p al < 0.10 (N^ gnd ). 

In diffractive W events, since the neutrino is not di- 
rectly detected by the CDF II detector, Ej, is not in- 
cluded in the Yl Et of calorimeter towers used to de- 
termine £| al through Eq. JT]). Requiring £? al < ^ PS 
removes events with multiple interactions in a similar 
way as the requirement on £| ai < 0.10. In addition, 
knowing the kinematics of the diffracted antiproton al- 
lows us to reconstruct the longitudinal momentum of the 
neutrino and thereby the W mass, Mw, as described 
in Sec. IV Al Requiring Mw to be within the range 
50 < Mw < 120 GeV/c 2 removes almost all the remain- 
ing multiple-interaction or misreconstructed events. 

The £? al distribution for diffractive W candidates is 
shown in Fig. @J and the number of W and Z events 
passing the diffractive event selection criteria is listed in 
Table [Q 



TABLE I: W and Z events passing successive selection re- 
quirements. 





W — > ev W — > imv 


W ^ 


l(e/fj)u 


RPS-trigger-counters 


6663 5657 




12 320 


RPS-track 


5124 4201 




9325 


50 < M w < 120 


192 160 




352 




Z — > ee Z — > nn 




Z->ll 


RPS-trigger-counters 


650 341 




991 


RPS-track 


494 253 




747 


£ cal < 0.10 


24 12 




36 



V. RESULTS 

A. W mass from diffractive events 

In nondiffractive W production, the neutrino trans- 
verse energy Elf is inferred from the Pt but the neu- 
trino longitudinal momentum p v z is unknown. However, 
in diffractive W production the missing p v z yields a dif- 
ference between the ££ al , calculated from the energy de- 
posited in the calorimeters using Eq. ([T]), and the ^p PS 
determined from the RPS track. This difference allows 
one to determine p z , and thereby the full W kinematics 
through Eqs. JMU): 
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Using the full W kinematics results in a Gaussian Mw 
distribution permitting a more accurate determination of 
Mw from a given number of events. For the diffractive 
sample of 352 events listed in Table Q] this method yields 
the mass distribution shown in Fig. [5] from which we ob- 
tain M$f = (80.9 ± 0.7) GeV/c 2 , in agreement with the 
world average of M^ DG = (80.398 ± 0.025) GeV/c 2 [H . 



B. Diffractive W/Z fraction 

The RPS acceptance is calculated using: 
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where the sum is over N diffractive W events with a 
RPS track and ^4rps(£,£) is the acceptance for an event 
at (£i,ti) shown in Fig. [3] For our diffractive W event 
samples, we measure Arps = [88 ± 12(stat.)]% (Aug'02- 
Dec'03) and A RPS = [75 ± 5(stat.)]% (Dec'04-Feb'06) 
for events within 0.03 < £ < 0.10 and |t| < 1 (GeV/c) 2 . 
These values are consistent with those determined with 
better statistical precision from the data of our exclu- 
sive dijet production paper |15| , which are mainly due to 
variations in beam angle dispersion at the collision point 
and RPS alignment over the period of data taking. As 
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FIG. 4: £^ a for W and Z events with a RPS track. The dotted histogram is the distribution of ND Z events normalized to the 
data Z-distribution in the region —1.0 < log 10 Q < —0.4. 
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FIG. 5: Reconstructed Mm with a Gaussian fit. 



the dijet data were taken concurrently with the diffrac- 
tive W/Z data, we use the acceptances of the dijet paper 
with an increased systematic uncertainty to account for 
differences in the £ and t distributions expected between 
W/Z and dijet production. The values being used are: 



-4rps = [83 ± 5(syst.)]% (Aug'02-Dec'03), (7) 

^4rps = [78 ± 5(syst.)]% (Dec'04-Feb'06). (8) 

The requirement on RPS trigger counter energy was 
made to remove splash events due to beam-related back- 
ground and events with diffractive antiprotons outside 
the RPS acceptance. However, it also removes some 
diffractive signal events. The efficiency for this selec- 
tion requirement to retain good diffractive events is de- 
termined as the fraction of all events with a reconstructed 
RPS track which pass the requirement on trigger counter 



energy. This efficiency, eRpstrig, varies with dataset 
within the range 68%— 80%, as the selection requirements 
were chosen independently for different running periods 
to account for ageing of the counters. The average RPS 
track reconstruction efficiency is [l5| 



eRPStrk = [87 ± l(stat.) ± 6(syst. 



(9) 



where the systematic uncertainty was chosen to bring 
consistency over all data sets. 



1. Double Pomeron exchange 

Double Pomeron exchange events are the sub-sample 
of the W/Z SD events in which both the p and p remain 
intact. As for the SD events, defined by the requirement 
c ^J 0.1, a DPE interaction should have in addi- 

E-=r° WCrS (^T/V^)e +,f . 



of 3" 

tion ££ al < 0.1, where ^ al 

In this region of £j al there are 45 W and two Z events 
in our candidate W/Z data. Monte Carlo studies show 
that these are consistent with the expected numbers of 
SD events in which the gap on the proton side is due 
to multiplicity fluctuations, without any DPE contribu- 
tion. Using fits of Monte Carlo templates to the data 
conducted according to Ref. [21j , profile likelihood limits 
were set at the 95% confidence level of 1.5% and 7.8% 
on the fraction of diffractive W and Z events produced 
by DPE, respectively. These limits are consistent with 
the expectation of no observable signal due to the re- 
duced collision s- value from 0.1s (y/s ~ 600 GeV) in SD 
to (0.1) 2 s (V5 ~ 200 GeV) in DPE. 



2. Search for exclusive Z production 

We have examined whether any of the Z candidate 
events in the DPE event sample are produced exclusively 
through the process p + p — > p + Z + p. In the Standard 



Model, this process is predicted to proceed by photopro- 
duction, where a virtual photon radiated from the p (p) 
fluctuates into a qq loop which scatters elastically on the 
p (p) by two-gluon exchange forming a Z. Since Ws can- 
not be produced exclusively, because there must be at 
least another charged particle in the event, we use Ws as 
a control sample. 

A limit on exclusive Z production has recently been 
published by the CDF collaboration. At a 95% confi- 
dence level, the exclusive Z production cross section was 
found to be crf, cl < 0.96 pb, a factor of 0(1(T 3 ) of predic- 
tions based on the Standard Model (see Ref. |22|-(23|). 
The search method relied on strict excusivity require- 
ments to ensure that nothing is present in the detector 
except for the two leptons from Z — > l +l l~ . 

The present search is based on our data sample of 
0.6 fb _1 integrated luminosity, which is a ~ 30% sub- 
sample of the events used in the above search. How- 
ever, we use a different method which is more transpar- 
ent to the background introduced by detector noise that 
can spoil the exclusivity requirement, and expand our 
event selection beyond the Z-vaaas window to include 
all ee(/x/u) pairs with an electron (muon) Et{pt) > 25 
GeV(GeV/c). The method consists of comparing the to- 
tal energy in the calorimeter to the dilepton mass. At 
first, we determine the dilepton mass Mu from the e or 
fj, momentum using calorimeter (e) or track (/i) informa- 
tion. For Ws, we evaluate Mw using Eq. ((4]). Then, we 
determine the system mass Mx from calorimeter towers, 
Mx = \Z(T,E) 2 — (Sp) 2 , with the caveat that we sub- 
stitute the muon track information for the corresponding 
calorimeter tower, and in the case of W events include the 
v momentum. Thus, if nothing is present in the calorime- 
ter besides the dilepton pair (or the W), the event will 
satisfy the condition Mx = Mu (or Mx = Mw)- 
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Figure |5] shows Mx versus Mw (Mu) for W (dilepton) 
events with a RPS track. Note that Mx depends on the 
calorimeter thresholds: increasing the thresholds could 
cause more events to move onto the Mx = Mw (Mu) 
line, but these events would not be truly exclusive. The 
diffractive W sample acts as a control sample for this type 
of background. Calorimeter noise could also move truly 
exclusive events off the Mx = Mw (Mu) line. We looked 
at "empty crossings" collected using a beam-crossing 
trigger and selecting events with no reconstructed tracks 
or hits in the Cherenkov luminosity counters. The en- 
ergy and momentum of the "noise" in the calorimeter for 
these events was added to the candidate exclusive events 
and the difference in reconstructed Mx determined. The 
largest mean deviation found in the different running pe- 
riods was 0.5 GeV, which is represented by the width of 
the Mx = Mw (Mu) line in Fig. [6] No candidates for ex- 
clusive production are observed within this band, neither 
in the control sample of the W events (left) nor in the Z 
event sample (right). This result is compatible with the 
upper bound on exclusive Z production set in Ref. |22J |. 
as expected. 



3. Diffractive fractions 

The diffractive fractions Rw and R% for 0.03 <£,< 0.10 
and |i| < 1 (GeV/c) 2 are obtained after RPS acceptance 
and background corrections. The corrections include di- 
vision by the product of the RPS acceptance, ^4rps, 
the efficiency of the selection requirement on RPS trig- 
ger counter energy, eRpstrig, the RPS tracking efficiency, 
eRPStrk, and the fraction of ND events which are expected 
to have a single interaction, N^7^ nt — N^d • (/l-int)- 
To account for SD events in which the proton, instead 
of the antiproton, remains intact we multiply NW D or 

N SD = ^f<o.io - Afgnd b y a factor of tw0 - 
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The resulting diffractive fractions are: 

Rw = [1.00 ± 0.05 (stat.)±0.10(syst.)]%, 
Rz = [0.88 ± 0.21( stat.) ± 0.08( syst.)]%, 

where the systematic uncertainties are obtained from the 
contributions of the RPS acceptance and the trigger and 
tracking efficiencies. 



FIG. 6: System mass Mx vs Mw (left) for W events with a 
RPS track and £ cal < £ RPS , and mass M n (right) for dilepton 
events with a RPS track and lepton pr > 25 GeV/c. Ex- 
clusive W/Z candidates are expected to fall on the Mx = 
M w (M u ) line. 



VI. CONCLUSIONS 

We have measured the fraction of events with a W 
or Z boson which are produced diffractively in pp col- 
lisions at y/s = 1.96 TeV using data from 0.6 fb _1 of 



10 



integrated luminosity collected with the CDF II detec- 
tor incorporating a Roman-pot spectrometer to detect 
diffracted antiprotons. Within a region of antiproton or 
•proton fractional momentum loss £ of 0.03 < £ < 0.10 
and 4- momentum transferred squared t of — 1 < t < 
(GeV/c) 2 , we find that (1.00 ± 0.11)% of Ws and 
(0.88 ±0.22)% of Zs are produced diffractively, where the 
events in which the proton scatters diffractively and the 
antiproton dissociates are accounted for by doubling the 
measured proton dissociation fraction. We have also con- 
ducted a search for W and Z events produced by double- 
Pomeron exchange, p + p — > p + [X + W/Z] + p, and 
set confidence level upper limits of 1.5% and 7.7% on 
the fraction of DPE/SD events, respectively. Finally, we 
searched for exclusive Z production, p+p — > p+Z+p. No 
exclusive Z candidates were found within the DPE event 
sample, compatible with the CDF Run II published limit. 
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